Development of a parathyroid hormone-controlled release system as a potential surgical treatment for hypoparathyroidism.
The aim of this study was to develop a surgically implantable controlled release delivery system for parathyroid hormone (PTH) that will maintain calcium homeostasis without the adverse side effects of long-term calcium and vitamin D replacement and can be used for the treatment of hypoparathyroidism. Biodegradable poly(lactide-co-glycolide) (PLGA) microspheres loaded with PTH were made using a modification of the double emulsion (water/oil/water) solvent evaporation technique. To simulate the release of PTH from microspheres after implantation in an animal, the in vitro release profile for the PTH microspheres was determined by incubating the PTH microspheres in phosphate-buffered saline, serially sampling the effluent, and determining the concentration of PTH in the effluent over time using an enzyme-linked immunosorbent assay. (1) PTH was successfully incorporated into PLGA microspheres. (2) Controlled release of PTH was demonstrated in vitro over a 3-week period. (3) Release of physiological significant concentrations of PTH was achieved using this methodology. Controlled release of physiological concentrations of PTH can be achieved using PLGA microsphere encapsulation.